Background: Using innovative and scientific methods increases the rate of quitting in smokers. Short message service (SMS) is a communication tool widely used and well integrated in many people's daily lives. To increase adherence to appointments in smoking cessation clinics (SCC), it is thought that increased compliance could be achieved by falling outside the traditional methods. SMS has been shown to increase the compliance of patients with SCC appointments. Aims: In this study, we aimed to evaluate the effect of SMS in the compliance of patients with SCC followup visits and smoking cessation success. Study Design: Case-control study. Methods: Our study was a controlled, open, prospective study. We enrolled 436 cases applied to SCC of Yedikule Training and Research Hospital between 01.10.2013-30.06.2014 and agreed to follow-up with SMS. SMS was sent to the patients to remind them of appointments at the SCC and to query their smoking state. Results: Two hundred-and-eighty seven (65.8%) of the patients were male and 149 (34.2%) were female.
Smoking is an important factor of morbidity and mortality in Turkey, as it is worldwide. In our country, tobacco is consumed more often than in developed countries. According to data from the Turkish Ministry of Health, 44% of men and 12% of women smoke daily (1) . Smoking also seems to be a normal and frequent social behavior in our country (2, 3) .
Despite the high smoking rates in Turkey, half of the people who smoke want to quit smoking, and 45% of smokers have attempted to quit in the past (1) .
By signing the World Health Organization's (WHO) Framework Convention on Tobacco Control, our government's attitude has changed, which caused a decrease in the supply and demand of tobacco (4) . The right attitude of our government against tobacco and similar noxious substances has attracted the attention of the world (5, 6) . However, smoking cessation programs still do not reach enough people. To increase quit rates, smoking cessation programs need to be easily accessible by a large number of people. The recent rise of mobile technology, which provides new tools, provides inspiration to investigators in the fight against smoking.
The broad use of the short message service (SMS) creates an attractive new way for medical prevention and intervention (7, 8) . Mobile phone-based interventions have become an evidence-based and recommended approach for smoking prevention (9) (10) (11) . A study revealed that 84% of adults in Turkey had mobile phones, 64% of which used SMS (12) . Compared with the Internet, a mobile-based approach could be superior with regards to access and usefulness because this method gives reactive messages that are more efficient than proactive ones to its users (13) . Investigations showed a strong effect of motivational interviews in smoking cessation (14, 15) . SMSbased systems are more scalable for community health and more efficient in cost analysis because of the widespread use of mobile phones (16) . These results support the efficiency of SMS-based smoking cessation programs in western countries (17, 18) . In addition, recent studies conducted in our country showed that SMS-based smoking cessation programs seemed to be acceptable and feasible (19, 20) .
Our hypothesis was that increasing motivational compliance of patients with smoking cessation clinic (SCC) appointments using SMS might increase smoking cessation rates.
MATERIALS AND METHODS

Patients
Our study was performed in our hospital's SCC with patients who were referred between October 2013 and June 2014. Patients who were aged more than 18 years, wanted to quit smoking, and had mobile phones and the ability to reply to incoming SMS in the follow-up were enrolled in the study. The participants signed a consent form to participate in the trial. Patients who did not approve to being followed-up using SMS were excluded from the study and received routine smoking cessation counseling without SMS.
Study design
Our study was a controlled, open label, prospective study. Patients were sent SMS reminders for appointments and the smoking cessation date. The patients were also asked if they would attend follow-up visits or they had quit smoking. In the follow-up examinations during smoking cessation counseling, exhaled carbon monoxide (CO) measurements (Bedfont Scientific LTD; Maidstone, England, 2008) were performed. After at least 6 months of follow-up, the patients were called by phone and asked about their smoking situation. Attendance of at least one follow-up visit, responding to SMS messages, and quitting smoking within 6 months were the endpoints of the study. If the patients attended at least one follow-up visit, then they were accepted as an attendee. Similarly, if the patients responded to at least one SMS, then they were accepted as an SMS responder. We evaluated these parameters and the relationships between them. After the first appointment, a reminder message for the next appointment was sent. The content of this SMS was "Our patient who wants to quit smoking, you have an appointment on ../../.. at xxx hospital smoking cessation outpatient clinic. Please inform us if you are coming or not by replying with 1 if yes or 0 if no." Afterwards, the patients were evaluated in the SCC and their demographic data recorded. The pharmacotherapy and behavioral therapy were planned according to the patients' individual requirements, and the smoking cessation date was decided.
On the smoking cessation day, we sent an SMS to remind the participants of the smoking cessation day and the next appointment saying "Dear …., we remind you that today is your smoking cessation day, we congratulate you for doing an excellent thing for yourself and those around you. You have an appointment on ../../.. at xxx hospital smoking cessation policlinic. Please inform us if you are coming or not by replying 1 if yes or 0 if no." After that, further SMS messages containing "Dear …., please reply with 1 if you are still smoking or 0 if not" were sent; smoking status was questioned monthly. In total, we sent at least four SMS for each participant during the 6-month follow-up period. SMS were sent to the patients to remind each appointment date and the smoking cessation date. The number of SMS increased if the patients attended the follow-up visits. If they did not, we stopped sending the SMS. After at least 6 months of follow-up, the patients were called and asked about their smoking status.
SMS invitation system
The text message provider designed a computer interface. A secretary added the patient's phone number to the system, and the number was then sent to the text message provider via the Internet. When the provider received the number, the software was triggered at the appropriate time. The algorithm was similar to that used by Huang et al. (21) . The cost of the SMS system was $700 (USD), and all costs were covered by the authors. The SMS system gave data on dates and the number of SMS messages sent, a report on the SMS reaching the participants, and the patients' responses. All data were summarized and interpreted by the authors.
Smoking cessation methods
Our hospital is a tertiary care center that serves patients with pulmonary diseases. In our SCC, smokers are evaluated by pulmonologists who are specialized in smoking cessation. Smoking cessation counseling in our hospital is based on universal and national smoking cessation guidelines (22, 23) . The pharmacotherapy options available in Turkey are nicotine gums and patches, bupropion, and varenicline tablets. Pharmacotherapy was used according to the history of patients and their Fagerström Test for Nicotine Dependence (FTND) scores (24) . Comorbid conditions of the smokers also affected the choice of drug. Most of the smokers in the present study were at least prescribed nicotine gum to deal with abstinence, and a group of patients were given only motivational/behavioral therapy instead of pharmacotherapy.
Statistical analysis
Statistical analysis was performed using Statistical Package for Social Sciences (SPSS) version 22 (IBM Corp.; Armonk, NY, USA) software. Descriptive Values were given as mean and standard deviation. Categorical variables were expressed as the number of cases and the percentage value. Kolmogorov-Smirnov and Shapiro-Wilk tests were used to determine whether continuous variables were appropriate to a normal distribution. In the comparison of groups, Student's t-test and Mann-Whitney U test were used according to the normality of distribution of the variables. The comparison of categorical variables was performed using Chi-square and Fisher's exact tests. Statistical significance was set as p<0.05.
RESULTS
A total of 436 patients agreed to SMS follow-up, and these were included in our study (a flow chart of the study is given in Figure 1 ). At their first examination, demographic data and habits were recorded (Table 1) . Two hundred and eightyseven (65.8%) of the patients were men, and 149 (34.2%) were women. The mean age was 45±12 years. In this study, 296 (67.9%) patients had graduated from primary school. One hundred and nineteen (27.2%) patients responded with at least one SMS, and 317 (72.8%) patients did not respond at all. The SMS responders and non-responders had similar age, sex, marital status, education and working situation, and also similar FTND scores (all p values>0.05) ( Table 1 ). Our patients' smoking status was investigated by telephone in the 6 th month of follow-up; we were able to contact 348 patients (details provided in Table 1 ). According to the phone call follow-up, 88 (25.3%) patients were not smoking, and 260 (74.7%) had continued to smoke. We could not reach 88 patients (20.2%) by phone. Of those 348 patients with 6-month follow-up data; 98 were SMS responders (at least one response) and 250 were non-responders. In the evaluation of patients with 6-month follow-up results, the smoking cessation rate was 24% (n=60) in patients who did not respond to SMS reminders at all, and was 28.6% (n=28) in patients who answered any SMS at least once. There was no statistically significant difference between quitting rates of SMS responders and non-responders (p=0.377). Comparison between SMS responders and non-responders is given in Table 2 Data of attendance, at least one follow-up visit and responding to SMS reminders are given in Table 2 and Figure  1 . Thirty-four (34.7%) patients among the 98 SMS responders attended at least one follow-up appointment. There was no significant difference between patients who responded to SMS reminders and those who attended follow-up clinics (p=0.210). The smoking cessation rate of patients who were invited by SMS but failed to attend any follow-up visit was 19.1% (40 patients in 209), and was 34.5% (48 patients in 139) in patients who attended follow-up clinics at least once. This difference was statistically significant (p=0.001) ( Table 3) . Forty-five (37.8%) of the 119 SMS responders (in total of 436 patients) sent a message indicating that they would attend their first appointment; however, 32 of them (71.1%) did not attend. Treatment decisions were made according to FTND total scores, comorbidities that could increase adverse effects, and patients' choice. We have presented data based on quitting success, appointment attendance, and responsiveness to SMS for each drug used. We provided pharmacotherapy unless there was a risk of severe adverse effects or contraindications for all patients' FTND≥5.
The distribution of pharmacotherapy choices in this study is given in Table 4 . Most of the participants (79.9%) were prescribed nicotine replacement therapy (NRT), bupropion, or varenicline. However, 20.1% (n=70) of the participants received only motivational/behavioral therapy for smoking cessation. When we compared any pharmacologic treatment option with the rest of the group for smoking cessation, attendance at follow-up visits, and responsiveness to SMS, there was no statistically significant difference with regards to treatment (for NRT vs. rest of the group p=0.61, p=0.36, p=0.70; for bupropion vs. rest of the group p=0.07, p=0.83, p=0.55; for varenicline vs. rest of the group p=0.67, p=0.21, p=0.98, respectively).
DISCUSSION
Short message service is widely used and an excellent integrated communication tool in most people's daily life. Our study's aim was to increase adaptation to SCC appointments by using an unconventional method. Our study showed that SMS-based intervention might affect smoking cessation success by increasing compliance with SCC appointments.
Technology is changing rapidly. This opportunity may be developed and used to fight against smoking using evidencebased interventions. The advances in technology may facilitate reaching a larger number of people. Even though important progress has been made in substance abuse prevention and treatment methods, tobacco remains an obstacle in community health problems. The cooperation of patients in outpatient clinic follow-up creates a significant problem in dealing with smoking addiction. A recent meta-analysis of 13 studies using SMS in smoking cessation counseling suggested that SMS based interventions generally increased quit rates when compared with no intervention (25) . Another study investigating SMS based intervention for smoking cessation in young adults aged 18-25 years showed an increase in smoking cessation in the short-term (4 weeks after cessation), but the data on long-term results was not sustained and it was inconclusive (26) . The study of Naughton et al. (27) showed similar quit rates with SMS intervention for the short-term (4 and 8 weeks after quit date), but the 6th month long-term results favored SMS intervention. For those who want to quit smoking, researchers are investigating how often it is necessary to send an SMS through a system and which kind of system should be used. Balmford and Borland (28) reported a study on different methods of SMS messaging during smoking cessation. One method based on reporting changes in quit status and the other one gave emergency help. Those methods were both interactive, automated text messaging advice programs. The study showed that the average number of messages per day was 4-8, and median use of messaging system was 27 days. The patients also reported their smoking status changes, but the study showed that relapses were less likely to be reported than continuing quit status. Emergency help was used in only 27% of cases, and using emergency help was not related with shortterm results of smoking cessation. As a result, the authors concluded that the success of using SMS messaging systems was variable among smokers.
In Ybarra et al.'s (19) study, which was conducted in Turkey, 75 smokers who planned to quit smoking in the following 30 days were included in a 6-week SMS program. The participants were contacted on the day after their quit day, and on their sixth day after quitting and were asked whether they were currently smoking. Subsequent content was then based on whether the participant had maintained their non-smoking status. For each of the two days, if participants reported smoking a puff of a cigarette or more in the previous 24 hours, they were sent relapse messages. If participants reported no smoking, they received messages that focused on strategies to remain as a non-smoked. If participants were smoking on both days 2 and 7 after the quit day, they were routed to messages that encouraged them to try quitting again in the future. The participation in the program was high, with 51%, and smoking cessation success was observed in 13%. This study showed that SMS programs were usable and acceptable methods in countries with a high rate of smokers, like Turkey (19) . In our study, rather than sending SMS messages according to smoking status, patients were asked if they had remained nonsmokers. In our study population, the SMS response rate was 27%. The reasons for this were low level of education, and low initial motivation or maybe not seriously thinking about quitting smoking. While using SMS systems, calling SMS non-responders by phone and asking if they were still willing to continue follow-up and why they had not responded to SMS messages may increase the success of the system. Even though our SMS reply rate was lower, our responders' smoking cessation ratio was 28%, which was higher than in the study of Ybarra et al. (19) .
In the randomized controlled study by Mason et al. (29) , 72 adolescents were sent 30 SMS messages and their 6-month follow-up results were evaluated. They found statistically significant differences between the experimental and control group regarding the number of days in which cigarettes were smoked in the past 30 days, readiness to quit, close friends who smoke daily, and the refusal of cigarettes from a friend. The strongest effect of SMS system was reducing daily smoked cigarettes. Also, the SMS group had reduced intentions of smoking in the future. This study suggested that using technology and smart phones in smoking cessation clinics helped to reach the adolescent population (29) . Similarly, Naughton and his colleagues showed that an SMS system could be used in primary prevention in community health (27) .
In our study, the quit rate of the patient group who did not attend any follow-up appointments despite having been invited using an SMS reminder was statistically significantly lower than the quit rate of the patient group who attended followup appointments at least once (p=0.001). Even though there was no difference between responders and non-responders according to demographic data and smoking cessation rates, SMS messages might increase the rate of patients who attend follow-up clinics, which has been attributed to smoking cessation success. We think that the use of an SMS system in SCC is worthy of investigation in large-scale population studies. Text messaging intervention is efficient and has widespread use. It could provide an attractive, affordable model to increase smoking abstinence rates among adults, including those with lower educational level, independent of their motivation to quit.
There are some limitations to our study. Smoking status was given by the patients themselves; no biochemical verification methods were used. Secondly, we had a low number of patients enrolled in our study compared with previous similar studies, and the SMS response rate was also not as high as previously reported. This may have been related to the low educational status of our SCC population. This study did not clearly show that SMS invitations increased 'attendance to control appointments' because many factors could have affected this outcome. For example, greater compliance may be due to participants' better motivation. In addition, we do not have the data on quitters' and ongoing smokers' mean/median number of control visits to compare. We analyzed these two groups as coming to at least one control visit or attending none. Furthermore, a higher successful quit rate may be because of lower dependence or better motivation, rather than attendance at follow-up appointments. However, there is no widely-used validated questionnaire or brief assessment tool to measure motivation to quit smoking for our country (30, 31) .
In conclusion, we found that there was a higher rate of success with smoking cessation among patients who attended follow-up appointments. We believe that SMS invitation may increase outpatient clinic compliance and smoking cessation success because this rate was higher than in patients who did not attend follow-up appointments. 
